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QUESTION 1 


ANSC201 SPECIAL, Trimester 2 2014 
FOUNDATIONS OF PHYSIOLOGY 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 21 


1. 


Which of the following is NOT part of the hypothetico-deductive method of scientific investigation? 


a) 
b) 
c) 
d) 
e) 


proving one's hypothesis 

asking questions about the natural world 

proposing explanations for phenomena in the natural world 
designing experiments that enable one to test a hypothesis 
conducting experiments and making observations 


The smallest unit of life is: 


a) 
b) 
c) 
d) 
e) 


a DNA molecule. 
a cell. 

an organelle. 

a virus. 

a protein. 


In physiological terms, a set point can be defined as: 


a) 


d) 


the value of a parameter, such as the concentration of sugar in the blood, that homeostatic 
mechanisms aim to maintain. 

the value of a parameter, such as the concentration of sugar in the blood, that set homeostatic 
mechanisms in motion. 

the location in a thermal gradient at which a poikilothermic organism rests, reflecting is 
preferred body temperature. 

the winning stroke in a tennis match. 


Which statement about a feedforward system is true? 


Feedforward systems anticipate oncoming disturbances. 

Feedforward systems reduce the delay response associated with negative 
feedback systems. 

The production and accompanying response insulin following the ingestion of 
food is one type of feedforward system. 

All of these are true. 

None of these are true. 


Which of the following exemplify the basic cellular function of structural "self-support and 
movement"? 


a) 
b) 
c) 
d) 
e) 


ciliary beating in the respiratory epithelium of the trachea 
flagellar beating of sperm cells 

microvilli on the luminal surface of intestinal epithelial cells 
muscle contraction 

all of these 
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6. Which of the following bases is unique to DNA? 
a) adenine 
b) cytosine 
c) guanine 
d) thymine 
e) uracil 
cP The is unique to eukaryotes. 
a) plasma membrane 
b) cytoplasm 
Cc) ribosomes 
d) nucleus 
e) genetic material 
8. The proteins with which DNA associates to form chromosomes are called? 
a) histamines. 
b) histidines. 
Cc) histones. 
d) ribosomes. 
e) nuclear lamins. 
9. The sarcoplasmic reticulum is another name for? 
a) the smooth endoplasmic reticulum of muscle cells. 
b) the rough endoplasmic reticulum of muscle cells. 
c) the secretory complex of muscle cells. 
d) the endocytic pathway of muscle cells. 
e) none of these. 
10. Which of the following tissues has the highest mitochondrial density (is the most oxygen-dependent)? 
a) nervous tissue 
b) muscle tissue 
Cc) blood tissue 
d) respiratory epithelial tissue 
e) Mitochondrial density is consistent between tissues. 


QUESTION 2 MEMBRANE AND NEURONAL PHYSIOLOGY 
(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 22 


1. A semipermeable membrane encloses a solution of 10 mM NaCl and 5 mM KCI. This “cell” is placed 
into a solution of 6 mM CaCl2 and 6 mM NaCl. 
a) The “cell” will be hypertonic to the surrounding solution. 
b) The “cell” will be isotonic to the surrounding solution. 
c) The “cell will be hypotonic to the surrounding solution. 
d) The “cell” has a lower hydrostatic pressure than the surrounding solution. 
e) Not enough information is provided to answer the question. 
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Osmosis is the movement of water 


a) 
b) 
c) 
d) 
e) 


using a carrier-mediated transport mechanism. 

down a solute's concentration gradient. 

down its own concentration gradient. 

across a membrane irrespective of concentration gradients. 
across a membrane down its own concentration gradient. 


The affect a chemical messenger elicits in a cell is determined primarily by the identity of: 


a) 
b) 
c) 
d) 
e) 


the chemical messenger. 

the receptor for the chemical messenger. 
the second messengers present in the cell. 
the cell. 

the organism. 


Which of the following statements is FALSE? 


a) 
b) 
c) 
d) 
e) 


Hormones are long distance signaling molecules. 

Nanotubes allow the movement of organelles between adjacent cells. 

Cytokines may act as small, long distance signaling molecules. 

Paracrine signaling molecules are one type of chemical communication between organisms. 
Steroids are hydrophobic molecules derived from cholesterol. 


In a lab experiment with isolated lung cells you observe a linear uptake in choline from the 
extracellular medium by the cells until the extracellular concentration of choline reaches 200 nM. At 
this concentration the curve levels off and the same rate of uptake is seen at 200 and 225 nM 
extracellular choline. What has happened that can explain this observation? 


a) 
b) 
c) 


d) 
e) 


Cellular and extracellular choline concentrations are at equilibrium. 

The transporters for choline saturate at 200 nM. 

At choline concentrations of 200 nM and above, the osmotic pressure of the cytoplasm 
prevents additional choline from entering the cell. 

The cell cannot synthesis enough ATP to keep up with the energy demand of the carrier. 
None of these. 


Neurotransmitters are: 


a) 
b) 
c) 
d) 
e) 


chemical messengers used at chemical synapses. 

found in synaptic vesicles in the synaptic knob. 

released in response to elevated calcium in the axon terminal. 
able to bind to receptors on the post-synaptic cell. 

All of these. 
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7. Which of the following statements about the Na* and K* gradients in neurons is NOT true? 
a) In a resting neuron the electrical gradient for sodium is inward. 
b) In a resting neuron the electrical gradient for potassium is inward. 
c) In a resting neuron the concentration gradient for sodium is outward. 
d) In a resting neuron the concentration gradient for potassium is outward. 
e) In a resting neuron, the electrical and concentration gradients for sodium and potassium result 
in a membrane potential. 
8. The purpose of acetylcholinesterase is to: 
a) break down acetylcholine at synapses to limit its availability for activating its receptor. 
b) transfer the acetyl group of acetyl CoA to oxaloacetate in the tricarboxylic acid cycle. 
Cc) import acetylcholine into synaptic vesicles in the nerve endings. 
d) transfer the acetyl group of acetyl CoA to choline to generate acetylcholine. 
9. Stimulus intensity, or strength, is encoded in: 
a) the amplitude (height) of the action potential with stronger stimuli eliciting taller action 
potentials. 
b) duration of a single action potential with stronger stimuli eliciting overshoots with more area 
under the curve. 
c) frequency of action potentials with stronger stimuli eliciting higher frequencies. 
d) faster conduction velocities with stronger stimuli resulting in more rapid depolarization of 
contiguous segments of the axonal membrane. 
e) all of these. 
10. Which of the following is responsible for initiating changes in membrane potential resulting in an 


electrical signal? 


a) 
b) 
c) 
d) 
e) 


opening of voltage-gated ion channels 

changes in membrane permeability in response to a stimulus 
closing of voltage-gated ion channels 

a change in the movement of ions through leak channels 
closing of voltage-gated potassium channels 


QUESTION 3 NERVOUS SYSTEM AND SENSORY PHYSIOLOGY (IG) 
(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 23 


1. Efferent neurons: 
a) have their cell bodies outside the central nervous system. 
b) carry information from the periphery to the central nervous system. 
c) exist entirely within the central nervous system. 
d) carry information from the central nervous system to the periphery. 
e) exist entirely outside the central nervous system. 
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The sympathetic nervous system and the parasympathetic nervous system: 


a) generally exert opposite effects on visceral organs. 
b) are sensory and motor, respectively. 

c) are central and peripheral, respectively. 

d) are autonomic and automatic, respectively. 

e) are generally excitatory and inhibitory, respectively. 


Post-ganglionic parasympathetic and sympathetic fibers release: 


a) acetylcholine. 

b) norepinephrine (noradrenaline). 

c) acetylcholine and norepinephrine (noradrenaline), respectively. 
d) norepinephrine (noradrenaline) and acetylcholine, respectively. 
e) norepinephrine (noradrenaline). and serotonin, respectively. 


Brain centers for controlling cardiovascular, respiratory and digestive activity via the autonomic system 
are located in the: 


a) cerebrum. 

b) hypothalamus. 

Cc) medulla. 

d) sympathetic chain ganglia. 

e) spinal cord. 

The primary motor cortex is located in the lobe of the cerebrum. 
a) frontal 

b) parietal 

c) temporal 

d) occipital 


Stimulus intensity is typically encoded in: 


a) action potential amplitude. 

b) frequency of action potentials. 

Cc) number of receptors activated. 

d) Both action potential and amplitude and frequency. 

e) Both action potential frequency and number of receptors stimulated. 

Pupillary constriction results from contraction of the muscle of the iris as a consequence of 
stimulation: 

a) circular; sympathetic 

b) circular ; parasympathetic 

c) radial; sympathetic 

d) radial; parasympathetic 

e) suspensory; somatic motor 

The is the region of the retina where the optic nerve exits and the blood vessels enter 

the eye: 

a) fovea 

b) optic disc 

Cc) macula lutea 

d) corpus luteum 

e) pupil 
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9. The pitch of a sound is determined by the of vibrations, and in that respect is most similar to 
the of light: 
a) amplitude; brightness 
b) amplitude; wavelength 
c) frequency; brightness 
d) frequency; wavelength 
10. The pitch of a sound is perceived in part due to frequency matching in the action potentials of the 


, and in part due to spatial (tonotopic) mapping of the 


a) hair cells; basilar membrane 

b) hair cells; vestibular membrane 

c) auditory neurons; basilar membrane 

d) auditory neurons; vestibular membrane 

e) auditory neurons; tympanic membrane 
QUESTION 4 ENDOCRINE SYSTEMS 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 24 


1. One of the hormones that the posterior pituitary gland secretes is: 
a) Follicle stimulating hormone (FSH). 
b) Thyroid-stimulating hormone (TSH). 
Cc) Adrenocorticotropic hormone (ACTH). 
d) Anti-diuretic hormone (ADH or Vasopressin). 


e) Growth hormone (GH). 
2. The pituitary hormone that controls the release of glucocorticoids from the adrenal cortex is: 


a) Thyroid-stimulating hormone (TSH). 
b) Adrenocorticotropic hormone (ACTH). 
Cc) Follicle stimulating hormone (FSH). 

d) Luteinising hormone (LH). 

e) Growth hormone (GH). 


3. The pituitary hormone that stimulates milk production by the mammary glands is: 


a) Thyroid-stimulating hormone (TSH). 
b) Adrenocorticotropic hormone (ACTH). 


Cc) Luteinising hormone (LH). 
d) Follicle stimulating hormone (FSH). 
e) Prolactin. 
4. The adrenal medulla is the primary source of which of the following hormones? 
a) Insulin 


b) Aldosterone 

Cc) Epinephrine (Adrenaline) 
d) Melatonin 

e) Calcitonin 
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The anterior pituitary is the primary source of which of the following hormones? 


a) Prolactin 

b) Calcitonin 
Cc) Insulin 

d) Aldosterone 
e) Melatonin 


The pineal gland is the primary source of which of the following hormones? 


a) Prolactin 

b) Calcitonin 
Cc) Insulin 

d) Aldosterone 
e) Melatonin 


What term describes two hormones that reduce the effectiveness of each other’s actions? 


a) Catalytic 


b) Strong 

Cc) Permissiveness 
d) Antagonism 

e) Synergism 


What endocrine gland controls the hormones released by the anterior pituitary gland? 


a) Pineal 

b) Pancreas 

c) Posterior Pituitary 
d) Thyroid 


e) Hypothalamus 


Synergism occurs when: 


a) one hormone triggers the secretion of a second hormone. 

b) one hormone inhibits the release of a second hormone. 

c) hormones working together produce a larger effect than predicted. 

d) hormones working together produce a smaller effect than predicted. 

e) a hormone can exert its full effects only in the presence of another hormone. 


Which of these responses is NOT induced by rising cortisol levels in mammals? 


a) Facilitates lipolysis. 

b) Stimulates gluconeogenesis. 

c) Increased gamete production. 

d) Stimulates the breakdown of protein in muscles. 
e) Increases overall blood glucose levels. 


QUESTION 5 
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MUSCLE PHYSIOLOGY 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 25 


a) 
b) 
c) 
d) 
e) 


1. The sarcomere lies within the boundaries of which of these structures? 
a) A bands 
b) H bands 
Cc) I bands 
d) sarcoplasmic reticulum 
e) Z lines 
2. The principal role of calcium in skeletal muscle contraction is to? 
a) participate in the propagation of an action potential along the surface of the muscle fiber. 
b) bind troponin, which in turn permits tropomyosin to uncover the cross-bridge binding site on 
the thin filament. 
c) bind tropomyosin, which in turn permits troponin to uncover the cross-bridge binding site on 
the thin filament. 
d) activate a calcium-calmodulin-dependent protein kinase, which in turn phosphorylates and 


activates myosin. 


Which of the following observations confirms the sliding filament mechanism for muscle contraction? 


As the sarcomere shortens, the H zone becomes smaller. 

As the sarcomere shortens, the width of the A band remains the same. 
As the sarcomere shortens, the I band becomes smaller. 

Two of these. 

All of these. 


Which of the following choices most accurately represents the sequence of steps occurring in the 


contraction cycle? The events numbered 1 through 6 may be used more than once. 


Myosin binds ATP 

Myosin hydrolyzes ATP and goes into cocked position 
Myosin releases ADP and inorganic phosphate 
Myosin binds actin filament 

Power stroke 

Myosin releases actin filament 


1, 2, 3, 4,5, 6, 1 

1, 2, 4, 3,5, 1, 6 

1, 6, 2, 4, 3,5, 1, 6 

1, 2, 6, 3, 4, 5, 6, 1 
f 


ch 
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Which of the following does NOT affect the tension that can be developed by a muscle fiber? 


a) the number of motor units recruited 

b) the frequency of action potentials conducted by the motor neuron 
c) the length of the fiber at the onset of contraction 

d) diameter of the muscle fiber 

e) All of these affect tension development by a muscle fiber. 


Arthropod muscle differs from vertebrate muscle in that: 


a) a single muscle fiber may be innervated by multiple motor neurons. 

b) a single motor neuron forms multiple synapses (multiterminal innervation) with a single 
muscle fiber. 

Cc) development of muscle tension is modulated by inhibitory presynaptic inputs. 

d) muscle fibers are innervated by both excitatory and inhibitory neurons. 


e) All of these. 


An isometric contraction is a contraction in which: 


a) tension (or force) increases, but length stays the same. 

b) tension (or force) stays the same, but length increases. 

c) tension (or force) stays the same, and length stays the same. 
d) tension (or force) stays the same, but length decreases. 

e) tension (or force) decreases, and length decreases. 


provides a ready supply of high energy phosphate for conversion of ADP to ATP 
during muscle activity. 


a) Glucose-1-phosphate 
b) Glucose-6-phosphate 


Cc) NADPH 
d) Creatine-phosphate 
e) NADH 


Fast muscle fibers differ from slow muscle fibers in that fast muscle fibers: 


a) are able to take up oxygen more quickly from the blood. 

b) are equipped with a myosin-ATPase with more rapid kinetics. 
c) are able to generate ATP more rapidly. 

d) conduction action potentials more rapidly. 

e) are recruited by the nervous system more rapidly. 


The protein whose removal enables myosin to bind actin in smooth muscle is: 


a) tropomyosin. 

b) caldesmon 

c) myosin light chain kinase 
d) calmodulin 

e) synapsin 
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QUESTION 6 CIRCULATORY SYSTEMS (IG) 
(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 26 


1. The haematocrit is: 
a) the packed hemocytes found in hemolymph. 


b) the packed red blood cells only. 
c) the packed white blood cells only. 


d) the total packed cell volume of blood. 
e) the total volume of oxygen carried in the blood. 
2. Plasma proteins constitute about percent of plasma by weight: 
a) 8- 10 
b) 6-8 
c) 4-6 
d) 1-4 
3. The hormone is secreted by the kidney in response to reduced oxygen delivery: 
a) renin 
b) angiotensin 
c) erythropoietin 
d) aldosterone 
e) thrombopoietin. 
4, Fibrinogen is converted to fibrin by: 


a) factor XIII. 

b) prothrombin. 

c) thrombin. 

d) factor X. 

e) platelet factor 3 (PF3). 


5. Veins are defined as blood vessels that: 

a) carry deoxygenated blood. 

b) connect multiple capillary beds. 

c) function in returning blood to the heart. 

d) carry oxygenated blood. 

e) function in carrying blood away from the heart. 
6. The middle, muscular portion of the heart wall is referred to as the: 

a) endocardium. 

b) myocardium. 

c) myometrium. 

d) endometrium. 

e) myoma. 
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7. Which of the following normally functions as the main pacemaker of the heart? 
a) the atrioventricular node 
b) the sinoatrial node 
c) the Purkinje fibers 
d) the node of Ranvier 
e) the bundle fibers 
8. The P wave of an ECG represents: 
a) the contraction of the atria. 
b) the contraction of the ventricles. 
c) the depolarization of the ventricles. 
d) the depolarization of the atria. 
e) the repolarization of the ventricles. 
9. Which of the following statements about cardiac output is true? 
a) Cardiac output is the mathematical product of heart rate and stroke volume. 
b) Cardiac output is the mathematical sum of heart rate and stroke volume. 
c) Cardiac output is regulated exclusively by adjusting heart rate. 
d) Cardiac output is regulated exclusively by adjusting stroke volume. 
e) None of these. 
10. Which of the following will cause local adjustments in an arteriole’s radius and hence vessel diameter? 
a) decreased O, 
b) increased K* 
Cc) increased O, 
d) increased acid 
e) all of these. 
QUESTION 7 DEFENSE SYSTEMS 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 27 


1. Which of the following leukocytes are phagocytic? 
a) natural killer cells 
b) neutrophils 
c) eosinophils 
d) natural killer cells and neutrophils 
e) neutrophils and eosinophils 
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d) 
e) 
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is/are the origin of all leukocytes. 


lymph nodes 
spleen 
tonsils 

bone marrow 
thymus 


The first line of defense against bacterial infection from coming in contact with a contaminated surface 


1S: 


a) 
b) 
c) 
d) 
e) 


macrophages. 

mast cells. 

the skin. 

mucous membranes. 
Langerhan cells. 


Released by cells as part of the nonspecific, second line of defense against infection, interferon 
functions in: 


a) 
b) 
c) 
d) 
e) 


interfering with the replication of extracellular bacteria. 

inhibiting replication of viruses in cells infected with them. 

preventing viruses from adhering to the cell surface and injecting their genetic material. 
is a cytokine that blocks replication of virally infected cells. 

more than one of these. 


Antibodies are produced by: 


a) 
b) 
c) 
d) 
e) 


antibody presenting cells. 
macrophages. 
monocytes. 

plasma cells. 

serum cells. 


Milk and other exocrine secretions contain which of the following immunoglobulins? 


a) 
b) 
c) 
d) 
e) 


IgM 
IgA 
IgG 
IgE 
IgD 


The phenomenal diversity of antibodies produced by an individual is possible because: 


a) 
b) 


c) 
d) 


e) 


B-cells contain more genes than other cells of the body. 

once the gene encoding an antibody is transcribed, the mRNA is sloppily translated, in effect 
introducing mutations (and therefore diversity) post-translationally. 

even though they have the same number of genes as other cells of the body, virtually all of 
their genome is dedicated to antibody genes. 

the gene fragments encoding antibodies are cut, reshuffled and spliced during a B-cell's 
development, enabling innumerable amino acid sequences to be generated. 

None of these. 
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8. Immune defense against cancer depends on: 
a) the release of inteferon. 
b) the presence of macrophages. 
c) the presence of cytotoxic cells. 
d) two of these. 
e) all of these. 
9. IL-1 release by immune cells results in the secretion of glucocorticoids such as cortisol. Cortisol, in 
turn, 
a) mobilizes amino acids. 
b) mobilizes energy reserves and enhances immune function by making more energy available. 
c) suppresses immune function. 
d) mobilize energy reserves and suppress immune function. 
e) does all of these. 
10. Until recently, acquired immunity was thought to only occur in jawed vertebrates. Which of the 


following observations suggest that this is NOT the case? 


a) Phenoloxidase activity enables hemocytes to form an impermeable wall of melanin around an 
infecting pathogen. 
b) Invertebrate immune cells secrete an IL-1 like compound. 
c) Invertebrates produce lectins, which coat bacterial cells, priming them for phagocytosis. 
d) Copepods become resistant to tapeworms after an initial exposure. 
e) None of these. 
QUESTION 8 RESPIRATORY SYSTEMS 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGES 28 


1. In water, gas solubility as temperature increases: 
a) increases 
b) decreases 
Cc) remains the same 
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The structure of fish gills enhance diffusion by having a: 


a) 
b) 
c) 
d) 
e) 


low “D” value. 
low AX. 

low “A” value. 
high AP. 

two of these. 


Which of the following is NOT true? 


a) 
b) 
c) 
d) 


e) 


When the dorsal respiratory group stops firing, expiration occurs. 

The ventral respiratory group becomes active during periods of increased ventilation. 

In mammals it is thought ventilation rhythm is established in the pre-Botzinger complex. 

The pneumotaxic center sends impulses to the dorsal respiratory group that help switch on the 
inspiratory neurons. 

None of these. 


To accommodate for their high surface to volume ratio, smaller mammals: 


a) 
b) 
c) 
d) 
e) 


reduce the size of each alveolus. 

increase alveolar density. 

increase the density of capillaries used in gas exchange. 
reduce the size of each alveolus and increase alveolar density. 
all of these. 


Respiration in birds differs from mammals in that birds have: 


a) 
b) 
c) 
d) 
e) 


lungs used for gas exchange only. 

a comparatively higher tracheal volume. 
air capillaries. 

air sacs for ventilation. 

all of these. 


According to Boyle’s law, at any constant temperature, the pressure exerted by gas varies: 


a) 
b) 
c) 
d) 
e) 


directly proportional to the volume of the gas. 
inversely proportional to the volume of the gas. 
It doesn’t vary. 

There is no correlation. 

None of the above is correct. 


In birds, one breathing cycle is made up of: 


a) 
b) 
c) 
d) 
e) 


one inspiration and one expiration. 
one inspiration and two expirations. 
two inspirations and two expirations. 
two inspirations and one expirations. 
two inspirations and three expirations. 
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8. The volume of the air which remains in the conducting airways and is NOT available for gas exchange 
is called the: 


a) vital capacity. 
b) functional residual capacity. 
c) anatomic dead space. 
d) forced expiratory volume. 
e) residual capacity. 
9. Pulmonary ventilation is the product of: 
a) residual volume and respiratory rate. 
b) anatomic dead space and respiratory rate. 
c) tidal volume and inspiration capacity. 
d) residual volume and expiration capacity. 
e) tidal volume and respiratory rate. 


10. Effect of pH on % Hb saturation is called: 


a) acidity effect. 
b) Bohr effect. 
Cc) Root effect. 
d) CO); effect. 
e) none of these. 
QUESTION 9 EXCRETORY SYSTEMS FLUID AND ELECTROLYTE BALANCE 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 29 


1. Most aquatic organisms excrete nitrogenous wastes in the form of: 
a) urea. 
b) ammonia. 
Cc) uric acid. 
d) glutamine. 
2. Which of the following is NOT part of the mammalian cortical nephron? 
a) Bowman’s capsule 
b) Glomerulus 
Cc) Vasa recta 
d) Loop of Henle 
e) Distal tubule 
3: Vasoconstriction of the afferent arteriole causes: 
a) a decrease in the glomerular filtration rate. 
b) an increase in the blood flow to the glomerulus. 
c) an increase in the net filtration pressure. 
d) an increase in the glomerular filtration rate. 
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The term transport maximum, Tm, refers to: 


a) the maximum amount of a substance that the tubular cells can transport within a given period. 

b) the maximum amount of a substance that flows through the peritubular capillary within a given 
period. 

c) the maximum rate of diffusion of sodium through the glomerular membrane. 

d) the maximum amount of filtrate that can be produced in the presence of aquaporins. 

Malpighian tubules are part of the excretory system: 

a) avian 

b) mammalian 

c) arthropod 

d) reptilian 

e) amphibian 


To overcome long-term osmotic challenges caused by osmotic changes in the external environment, 


osmoconformers: 

a) raise their cellular content of sodium, potassium and chloride ions. 

b) lower the level of sodium, potassium and chloride ions in the ICF. 

c) raise the osmotic pressure of ICF by raising the level of organic osmolytes. 
d) raise intracellular ion content and ICF osmotic pressure. 

e) lower ICF ion content and osmotic pressure. 


Why do marine osmoconformers use organic osmolytes in their ICF to attain osmotic balance instead 
of the more easily available inorganic osmolytes such as sodium, potassium and chloride ions? 


because organic osmolytes can be easily absorbed from the sea water 
because organic osmolytes do not disrupt the function of macromolecules 
because the cells can make organic osmolytes without using cellular energy 
because the cells have to use energy to obtain inorganic osmolytes 


Animals living in intertidal zones are: 


strict osmoconformers. 

hypo-ionic osmoconformers. 

euryhaline. 

stenohaline. 

not capable of changing the composition of ECF when the osmotic pressure of sea water 
changes. 


The most important factor regulating the mammalian ECF volume and blood pressure is: 


vasopressin. 

thirst. 

increase of Na+ ions in ECF. 
renin-angiotensin-aldosterone system. 
decrease of K+ ions in ECF. 
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10. Respiratory alkalosis: 


a) is caused by hypoventilation. 

b) is caused by hyperventilation. 

c) may result from fever, anxiety, toxins and high altitude. 

d) is caused by hypoventilation and may result from fever, anxiety, toxins and high altitude. 

e) is caused by hyperventilation and may result from fever, anxiety, toxins and high altitude. 
QUESTION 10 DIGESTIVE SYSTEMS 


(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, SELECT THE MOST CORRECT ANSWER AND MARK IT ON 
THE ANSWER SHEET PROVIDED ON PAGE 30 


1. Which of the following is not part of the digestive tract? 
a) small intestine 
b) gall bladder 
c) esophagus 
d) spleen 
e) exocrine pancreas 
2. Which of the following receptor types is not found in the digestive tract? 
a) chemoreceptor 
b) osmoreceptor 
ro) proprioceptors 
d) mechanoreceptor 
e) none of these. 
3. Which of the following is a function of saliva? 
a) antibacterial action 
b) acid neutralizing 
c) thermoregulation 
d) anticoagulation 
e) all of these 
4. HCl is not involved in: 
a) protein denaturation. 
b) digestion of connective tissue and muscle. 
c) D cell activation. 
d) pepsin activation. 
e) antimicrobial activity. 
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Which of the following pancreatic enzymes contributes to carbohydrate digestion? 


a) amylase 

b) chitinase 

c) carboxypeptidase 

d) amylase and chitinase 
e) all of these 


Which of the following is NOT a function of the liver? 


a) vitamin C synthesis 
b) gluconeogenesis 

c) storage of iron 

d) buoyancy 

e) none of these 


The difference between the ruminant and pseudoruminant digestive system is that: 


a) the pseudoruminant stomach lacks the omasum. 

b) the pseudoruminant stomach lacks the pregastric region. 

c) the pseudoruminant stomach lacks the reticulum. 

d) the pseudoruminant stomach has four compartments. 

e) the pseudoruminant reticulum is the site of nutrient absorption. 


Which of the following hormons is NOT correctly paired with its function? 


a) GIP and stimulation of insulin release 

b) CCK and stimulating release of pancreatic enzymes 

Cc) secretin and stimulation of NaHCO; 

d) gastrin and stimulation of ileal motility 

e) ghrelin and stimulation of the release of growth hormone from the posterior pituitary 


Which of the following is not a function of the large intestine? 


a) digestion at the brush border 
b) electrolyte and fluid balance 
Cc) site of microbial fermentation 
d) volatile fatty acid production 
e) temporary excreta storage 


Which of the following factors influence gastric emptying? 


a) amount of chyme 

b) fluidity of chyme 

Cc) impulses along the intrinsic plexuses 
d) impulses along the vagus nerve 

e) all of these 
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QUESTION 11 Reproductive Systems 
(Suggested time 10 minutes; i.e. 1 minute each) 


FOR EACH PART OF THE QUESTION, PLEASE SELECT TRUE OR FALSE AND MARK IT ON THE 
ANSWER SHEET PROVIDED ON PAGE 31 


a) r- selected species put limited reproductive resources into producing offspring and caring for them 
b) Pheromones are only produced by females that don’t show clear courtship behaviours 

c) Birds have a ZZ/ZW system of sex chromosomes with the male being ZZ 

d) Freemartin heifers result from the transfer of anti-Mullerian hormone from their male twin 

e) Testosterone is derived from cholesterol as is oestrogen 

f) The acrosome of spermatozoa is filled with enzymes that help penetrate the ovum 

g) Oxytocin facilitates milk let down and uterine contractions 

h) Reflex ovulators do not require copulation to release an egg 

1) Progesterone has a feedback role to reduce/inhibit LH release 

Dp Follicles in birds ovaries are at different stages of maturation at any point in time (no synchrony) 
QUESTION 12 ENERGY BALANCE AND THERMAL PHYSIOLOGY 


(Suggested time 10 minutes) 


PLEASE ANSWER IN THE BOOKLET 


a) Draw a diagram of (i) body temperature and (ii) metabolic rate as a function of ambient temperature in 
an ectothermic organism. 

b) Draw a diagram of (i) body temperature and (ii) metabolic rate as a function of ambient temperature in 
an endothermic organism. 

c) List (i) major groups of ectothermic and endothermic organisms and (ii) major morphological and 


physiological differences between them. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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QUESTION 4 ENDOCRINE SYSTEMS 
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